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PHOTOMETRIC XEASUREXENTS O F  DAYLIGHT ILLU- 
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3.542 

783 4,919 
871 

7.827 
915 

9,576 
988 
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can- 
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7728 
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'939 
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MINATION ON A HORIZONTAL SURFACE AT MOUNT 
WEATHER, VA. 

h. m. 
5 55 
5 52 
4 45 
4 11 
2 58 
2 55 
1 42 
1 38 

0 37 
n 41 

P. n. 
0 49 
0 52 
2 48 
3 51 
4 48 
4 51 

By HERBERT H. KIMBALL, Professor of Meteorology. 
[Dated Weather Bureau, Washington, D. C., Jan. 25,1915.1 

Measurements of the daylight illumination on a hori- 
zontal surface freely esposed to the sky, including that 
part of it occupied by the sun, or to the sky alone with the 
sun artificially eclipsed, were made a t  Mount Weather 
from September 1'7, 1013, to September 15, 1914. They 
were made a t  inteivds throughout the day on most clear 
days, and also on cloud days when the cloud layer was 

light intensity measurements. Ordinarily in cloudy 
weather, and especially during the sunmer months, the 
light intensity varies so rapidly that measurements have 
little significance. The pressure of other work prevented 
photometric measurements durinm March and April, 1914. 

The measurements were ma$e with a Sharp-Millar 
photometer (l), and the character of the instrumental 
exposure is shown in this REVIEW for August, 1914, 
figures 3 and 4, opposite page 477. It was necessary to 
provide a milk glass screen, in addition to the two neutral 
glass screens L and D furnished with the instrument, to 
reduce dayli ht illuniination to an intensity that could 

mission coefficient of 1/38S; and the two neutral glass 
screens had coefficients of 0.1% and 0.041, respectively, 
when used in connection with the milk lass screen. 

screens, VA and VIA, to reduce the Eght of the comparison 
lamp to the color of daylight, and to the color of the light 
from the sky alone, respectively. The transmission 
coefficient of VA was 0.235, and that of VIA was 0.112. 

With the exception of a few measurements of twilight 
illumination, the milk glass screen was used in all light 
intensit measurements, and the neutral glass screen L 
in near T y all. It was sometimes omitted on clear days 
when tlie sun was near the horizon, and also on days with 
dense clouds. In  summer near midday with a clear sky 
it was sometimes necessary to replace it with the neutral 
glass screen D. 

The blue glass screen VA was also used in nearly all 

this screen matched 

of sufficiently uniform t z ickness to permit of satisfactory 

be measured f y the photometer. This screen had a trans- 

It was also found necessary to rovi 5 e two blue glass 

color of the liiht hom 

tion blue glass screen No. VIA was employed. Experi- 
ence demonstrated, however, that the increased accuracy 
of measurements obtained when using VIA, arisin 
a better color match, was more than offset by t e dis- 
advantage arising from the decrease in the intensity of the 
light from the comparison lamp transmitted by this screen. 

The three following combinations of screens, and the 
accompanying facto13 to reduce scale readings on the 
hotome ter to foot-candles of illumination, will, there- 

fore, apply to most of the photometric measurements 
made at Mount Weather. 

E 

Deg. 
14.3 
15.8 
28.5 
35.1 
49.1 

62.- 
62.8 

72.3 

59.: 

71.9 

p.1 
40.7 
51.2 
50.5 
2 9 0  
27.4 

(1) Milk glass, and blue glaes VA, 
Factor=288X0.235, = 67.68. 

VA -I-&.... 
VA+L .... 
VA+L .... 
VA+L .... 
VA+L .... 
V A + L  .... 
V A + L  .... 
V A + D  .... 
VA+D .... VA+L .... 

(2) Milk glase, blue glasa VA, and neutral glass L, 

1.50 
.7.25 
1.55 

10.2 
1.79 

16.5 
1.6s 
5.80 

5.95 
2.00 

(3) Milk glass, blue glass VA, and neutral glass D, 
288x0235 

0.051 Factor= 

V A + L  .... 
VA+D .... 
VA+L .... 
VA+L .... 
VA+L .... 

VA+L .... 

The United States Bureau of Standards furnished the 
milk glass screen and the two blue glass screens, and 
determined the transnlission coefficients of all the screens. 
It also standardized the comparison lamp; but in order 
to eliminate the personal equation of the observer as far 
as possible the author made the final comparisons 
between this lam. and a standard lamp. The original 
comparisons consisted in determining the electric current 
required in the lamp circuit to give scale readings on the 
photometer expressed in foot-candles of illumination, 
with all the screens removed. In recomparisons made 
on November 8, 1913, January 3, 1914, June 16, 1914, 
and October S ,  1914, the current was adjusted to the 
amperage determined on the original test, and the 
illunhation of the standard lamp was read by means of 
the photometer in the usual way. No chan e of conse- 
uence was detected in the comparison Tamp until 

8ctober 8, 1914, when its readings were about 5 per cent 
low. A graded correction ot from 1 to 5 per cent haa 
therefore been applied to the readings obtained after 
June 16, 1914. 

The Bureau of Standards certificate states that the 
transmission coefficients of the various lass screens are 

readings were made by the writer. Each $urnination 
measurement is the mean of three inde endent settings 

individual readings is rarely inore than 5 per cent. Some 
readings were made h,v Mr. I. F. Hand, and there is no 
evidence that his readings differ materially from my pwp. 
It is probable that the readings given are correct to w i t h  
f5 per cent. 

correct to within 1 to 3 per cent. Most o f the hotometer 

of the photometer, and the estreme di B erence in these 

2.15 
5.80 

15.9 
1.H 
7.20 

2.30 

TABLE l.-Plwtometric readings ad Af0un.t Weather, Va., on Jum 30, 
1914. 

A. Y. I 

. __ ... 

I Illu. I I Photometric readings. 

Sky ..... 
Total.. . 
Sky ..... 
Total. -. 
Sky. .... 
Total.. . 
Skv. ___. 
Total. - - 
Sky. -. . . 
Tot31.. . 

1.49 
7.22 
1.61 

10.2 
1.76 

15.5 
1.87 
5.75 
2.03 
8.91 

Sky.. ... 
Total.. . 
Skv.. __. 
Total.. . 
Sky.. ._. 
Total. -. 

I ,  

2.12 
6.00 
2.31 

15.6 
1.90 
7.19 

3 
- 

1.48 
7.20 
1.80 
.O. 2 
1.78 
6 .0  
1.87 
5.85 
2.04 
6.08 

2. ?O 
5. so 
2.30 
.5.8 
1.82 
7.30 
- 

__ 

Clouds. 

Few ci. 
Few CL 
Few cL 
Few cL 
Few ci. 
Few ci. 
Few ci. 
Few ci. 
Few ci. 
Few el. 

1 cu. 
1 cu. 
1 cu. 
1 cu. 
2 cu. 
2 cu. 

Table 1 presents the readings recorded on June 30,1914. 
For reasons given above these were increased by 1 er 

follows. The exposure to the sky alone was effected by 
artificially eclipsing the sun by means of the screen shown 
at D in figure 4, opposite page 477 of the curtent volume 
of this REVIEW. 

The data of Table 2 have been obtained by lotting 
observitions similar to those in Table 1, takin Jumina- 

from the meridian as abscissas, and drawi a smooth 

A curve drawn through similar plottings of measurements 

cent before they were included in the tabulation t E at 

tion measurements as ordinates and the sun's % our angle 

curve through the measurements of total Y ilumination. 
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Der. 5.. 

IS. .  

1914. 
Jan. 6.. 

23.. 
26.. 
29.. 

9.. 
21.. 
24.. 

May 1.. 
15 

18 

Fel,. 2. .  

16 

of sky illumination enables us to obtain the data in 
Table 3. 

These latter curves enable us to .interpolate sky- 
illumination values for the times at whlch measurements 
of the total' illumination were obtained. The difference 
ives the solar illunlination on a horizontal surface. 

bividing this difference by the sine of the sun's altitude at  
the time of the observation gives the solar illumination on 
a surface normal to the direction of the incident solar 
rays. The logarithms of these latter values were plotted 
against the air masses, or approsiniately the secant of the 
sun's zenith distance at the time of observation; and the 
resulting curves, which under favorable sky conditions 

roximate straight lines, gave the data presented by 

A study of Tables 2 and 4 shows that from September 
to February, inclusive, at all hours of the day, solar illu- 
mination at normal jncidence generally esceeds the total 
illumination on a horizontal surface; but that from May to 
,Qugust, inclusive, the illumination on a horizontal sur- 
face is in excess for from four to eight hours in the middle 
of the day. In general, the hazier the sky the greater 
and the longer continued is the midday escess of the total 
horizontal illumination over the direct solar illumination. 

TABLE 2.-Photometric measurements of t h  illumination o a horizontal 

[ Foobc~ndles.] 

xi10 4. 

mgau by sun and aky light, with no clouds present, at d ount Weathm, 
Va . 

............ ............................. 
l;::):..... ............ 739 g 95s 940 900 sos ................. ........... 410 653 ,,b s34 w2( ............................. ............ 372 815 1,075 1,216 ................................... 

.......................................... 1,070 924 74s 450 ..... .................. 1,344 1,745 1,324 1,950 1 . W  ....................... 

.......................................... 760) 780 wo  OS ..... 

.................................... 1,277 1,250 1,144 905 550 ..... .................. 780 955 934 1,072 1,Cao ....................... 

.......................................... $WO 878 772 510 ..... ........................ 1,054 1,060 1,olxl ............................. .......................................... 1,220 1,220 1,115 706 ..... 
612 1,400 1,800 2,15R ................................................ .................... *' 318 2 5IS 2,ES 9 $S ............................. 

.............. 1.672 i:ms Z:OE ?,IS ?lis ............................. .............. 1,475 1,740 1.875 1,938 1:934 1,855 1,781 1,612 1,3701,050 

14.. 
16.. 

9-. 
12.. 
18.. 

1911. 
Jan. 6.. 

23 
a8.. 
29.. 

Feb. 2.. 
9-. 

21 
24 

15.. 
16.. 
IS 
19.. 
a0 
21. 
% 

M3y 1..  

June 2.. 
3.: 

10 
12.. 
24.. 
28.. 
80.. 

July 22.. 

Aug. 7 

29 

Scpt.10.. 
15.. 

. 4.. 

7.. 
............ 

12.. ............ 
21.. ............ 

...... I ............ 1 940 3.270 4 a30 4.180 3,9W 3,140 ............ 650 1'930 3 150 3'990 4,320 ............................. 
490 1:460 2:390 3:430 ................................... ............ 

.......................................... 3 . W  3 220 1 980 GSO ..... .................... 1,460 2,390 3,210 3610 3.5M)..! ___._! ............. .............................. 3.8SO 4:!60 4.130 3,580 2 . h  960 ..... .................. 2,330 3,570 4,550 4,#20 4,420 ....................... 
5 210 
5 : W  4:W 4:050 "'680 1:hiO __.._ .......................... 4,7208.330 G,W G,5WR,OlO.:! .............. ................................ 6,130 6,260 6,030 5,280 3,SW l,9GO ..... 

770 2.480 4.m 6.150 ............................................... 
...... 2,570 4,i:fi ii.340 7.770 s . 2 ~  s . 3 ~  ............................. 

............ 4,210 6 2% 7. ZM 8 iC0. ................................... 
................................................. 7,150 5,590 4 , l  I%..... 

............ 5,080 7.040 s,m 9 . m  q 3 3  ............................. .............................. 8,820 ................................... .............. 4,960 6.540 7.990 8.%S 9,400 ............................. 

.................. 6.740 8,100 ......................................... 

...... 3,150 4,810 6,770 5, 190 9, 370 ................................... .................. 5 900 8 050. . . . . .  ................................... ...... 3,510 5.350 6iS30 9:090 9,900 10.000 9,720 9,080 7,520 5,5003,210 

1,350 3,250 5.410 fi.72n 8,470 9,510 ................................... ........ 3,350 5,500 7,610 ............................................... 
2,nO 3,870 5,660 7,150 8,320 ................................... 

................................................ 7,180 6,S50 3,6802.aO 

.................................... 4 810 4 070 2 RlOl  1 210 ..... _.__._ _.._._ ____._ _.__.. _.__._ ___.__ 

................................... ............ 4,610 5,760 6.8.50 7,910 .............. 4,330 6,300 7,li40 8.m R.30 7,620 7,100 6,170 4,Wz.m 

........ 2,ooO 3,510 5:4?0 7,360 7:530 7,3W 8,690 5,920 5,110 3 , W  ..... 

.................... 5,933 G,%O 6.430 6.m 0,530 6.300 ................. 

........ 
.................. 5,630 6.910 7,620 8,390 ............................. 

TABLE 3.-Photomeh'ie measurmenta of the illumination of a Irorizontd 
auqaa by sky light alom, with no clouds present, at hfount Wealher, Va. 

[ Foot-cnndles. J 
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35.7 
32.2 

eter of the heat energy received through the clouds, 
give 6,250 foot-candles per calorie as the average illu- 
minatmg value of this dfluse radiation. ComparBons of 
the photometric readin of Table 3 with Callendar 

2 clear sky, with the sun artificially eclipsed as ex- 
plained above, give 8,900 foot-candles per calorie. These 
two latter values are subject to whatever error there may 
be in the reduction of the Callendar records to heat units 
(3)s. 

The above comparisons indicate that radiation from 
an overcast sky is slightly richer in light r a p ,  and radia- 
tion from a clear sky is markedly nclier, than is direct 
solar radiation. They also show that the latter decreases 
in richness as the sun approaches the horizon, and also 
with a hazy sky. This 18 in accord with the researches 
by the Smithaonian Institution on atmospheric trans- 
mission of solar radiation of dzerent wavelengths (4). 

TABLE 4 . 4 o l u r  i l l u m ~ n u h n  on a surface nonnal to the directwn of the 
incident solar rays. 

[Foot candles.] 

p heliometric records o P the difEuse heat received from 

...... 1,320! 0 04 ...... 1,460' 1 0 4  

Zenith distance of the sun (degrees). 

D8ta 
Air mass. 

35.0 
35.0 
3 2 9  
32.6 
22.8 
22.4 
20.2 
19.7 
10.4 
9.9 
7.6 
7.3 
5.4 
5.2 
3.1 
1.5 
0.0 
0.0 - 0.7 - 2 . 0 .  

1 1.1 I 1.5 1 2.0 

5.590 ...... ...... 932 ...... S93 
5.260 ._._._ _._.__ 814 
4,210 ...... 
2.960 ...... _._.._ 751 
1,370 _._.._ ...... 521 ..__._ 463 

SO7 .___.. 
573 ...... .._._. 347 _.____ 279 ...... 172 ...... 9 s  

_._.__ _ _ _ _ _ _  ..... 27 

............ 

....... 

- 4 . 2  .-.-.. I 
-___-- - 5 . 9 1 - - - - - -  

O& 4 a  
14a.. ....... 
16s.. ....... 

3 
0.4 

NOV. 

35.41 ...... 
33.1'...... 
33. I1 5,170 
2S.O'.._... 
2i .  Ai 4.370 
19.9 2,'JjZ 
19.41 ____.. 
10.21 ...... 
9.5l 1,110 
s.01 870 

t.1 ....... 18,paO 1 7  BaO ................ 7'570 
8.. .............. 7'770 ................ 7'800 

7 a . .  .............. 7:m 

1.000 u 02 
994 1 0 5  ...... 1 10 
963 2 05 ...... 2 08 ...... 3 05 
814 3 OS 
521: 4 O i  .-.-.. 4 10 _.____ i 

12 a.. ............. .... :..I ....... 

...... ...... 
4.110 

140 
970 

.......I ....... .......I....... 
3,7N 3.480 ............. I ....... 

Dw. 6 a . .  7,250 
7,420 

Ua..  
18 a.. 

3,940 

4 400 
2:320 

3,770 

3.140 

4,610 
4.050 

....... ....... ....... 

....... i ....... 
.................... 
.................... ..................... I 

...... .,. ! 
...................... ....... 1 ....... 

2!1m I 1,920 

3,510 3,290 ..................... ...... .......I ....... 

.......I ....... 4,210 3 . W  

..................... 
Fob. 2p 

. 

....... 

............. 

la ......... 
1 5 a . .  6940 1 
${! lea.. -8:. 6,180 

4.: 2lp... ."_r". 
6,030 

Isa.. 6,020 

..................... .......I ....... ..................... ..................... ..................... 

..................... ....... 

...... 

............. 
JUUO aa.. 

3a . .  
loa.. 
12a.- 
248. ma:: 
Sop... 

....... 7,210 1 ...... 
6 810 ............. 
8:m (000 ...... 
8350 6 9 W  68M) 
9:700 8:250 .. !... 
9,180 8,130 ...... 

7'7lO 6 260 ...... 

8apt. loa.. ....... 
i s p  

- 
2.5 

2% 
6 0 %  
6: 240 

3 760 
6' 690 
6'870 
6' 7u) 
7: 100 
6500 

5, 

5' 930 
4: 830 

0 370 
6: 370 
6.460 
6.120 
3,910 

6 050 

4, oml 
5,460 

6 470 
5' 440 

1:tilo 

5: 630 

4,390 ...... ...... ...... 
3,830 ...... ..-.-. ..--.- ...... ...... 
...... ...... ...... ...... 
5,130 ...... ...... 
5,610 ._._.. 
3 630 

0988) 
...... 

- 
3.0 

, ...... ...... 
5380 
5'2M 

2700 
5: 870 
6220 

6 320 

5.1m 

5.750 
5,510 

5,130 
3 , m  

5,520 

4, fw 

5: 030 

4: 490 

$890 

5: 760 

...... 

...... 

762 
4,ZO 

3,880 .._._. ...... ...... ...... ...... ...... ...... ...... ..__._ 
.._.._ ...... ...... ...... ..--.. .___.. ...... 
4,860 

2,100 

5, 970 

..__.. 

...... 

- ._ 

3.5 
- 

...... ...... 
4 890 
4'470 
3: 570 

2 100 
5' 160 
5: 640 
5.120 
5,850 

4.570 
...... 
...... 

:: %! ...... 
5,190 
2,870 

4,840 

3.820 
4,590 

5 490 

4,560 

3,450 

...... 

4: m 

...... ...... ..__.. ..__.. ...... ...... ...... ...... ...... 

...... ...... ...... ...... ...... ...... ...... 
4,260 ...... ...... 
...... 
5,160 
_- 

4.0 

...... ...... 
4,470 ...... ...... 
1.690 
4.520 
5, 100 
4,460 
5,310 

4.300 

4 330 

4,760 
2,570 

4,190 

3,450 

5.040 
4,300 

..... 
...... 

4: 390 

...... 

...... 

...... 

...... ...... ...... ...... ...... .._.__ ...... ...... ...... ...... 

...... .._.__ ...... ...... ...... ._..__ ...... 
3, mJ ...... ...... 
..-.-. ...... 

4.5 I 5.0 1 5.5 
1 -  .. .-I__ 

.............. I ....... ............. -, ....... ..................... I :  ..................... .......I ....... 1 ....... 
. _- . - ......... 

TABLE 5.-PhotometFie meaauremmts of daylight and twili ht illumina- 
tion on a horizontal Burface, at Mount Fiather, %a. 

Bw. 4,1913.1 (1 Xoy.5, 1913L I( %w.6,19131 

-I 

1 lour 
angle. 

H. mi. 
0 01 
1 24 
1 2 7 .  
1 4 1  
1 45 
3 09 
3 13 
3 5s 
4 I)? 
4 16 
4 22 

___ 
n 03 

....... ....... ....... 
5 05 

4 5 os. 
5 12 
5 20 

....... 

....... 

....... 
- _- 

....... I ............ I ....... 
0.01 ............ I 45 07. 

- - 0.61 l .91 . . . . . ]  ._..__ 37 131 5 5 23 15 

....... 1 ............ 1 5 5  11 

....... I_. ... .I.. ... _(i_. ..... 
I 
I I ,I _-___-- 

. I  I 
Alti- ! (I Hour 
tude. pouI1./ 11 angle. 

I N O ~ .  4. A few Fr. Cu. at noon. No clouds recorded during afternoon, but haze wfm 
dense. and sun disappeared in bank of hazr. 

P Sov. 5. No clouds. Brilliant sunset. Ye1lo.v sky with plnk glow above followed 
1)y dull rrrl. SAT bright red on horizon at e m  1,. m. I>iswngishat?le at 6iaS p. m., 
hut had dim lienred at li:M I). m. (appiurnt time). 

8 Kw. 6. Go  clouds. Drlllimt sunset: yellow, followed bg pink and red. 
4 Computed time of sunset. 
6 Ohnrrved time ofsun~et. 

Photometric measurements show that with a com- 
pletely overcast sky the illumination on a hori ontal 
surface may he half as great as with n clear sky, and that 
not infrequently it is one-third as great. From the 
fnc$or 6,250 derived above, in connection with the 
Callrndar records of radiation on a horizontal surface, 
illumination intehsities of only 16s foot-candles are 
obtained at noon in winter with a dense fog prevailing, 
and of only S.'i foot-candles a t  noon in midsummer, dur- 
ing n severe thunderstorm. 
In Table 5 we given photometric measurements on 

thee  afternoons in November, 191 3, that were continued 
until after sunset. The computed time of sunset is for 
the center of the sun's disk and for the true horizon. 
The observed time is the t h e  a t  which the upper limb 
of the sun actually disap )eared behind distant hills that 

horizon of Mount Weather. 
It will be noted that on Noveniber 5 and 6, both of which 
were days with clear skies and brilliant sunsets, the read- 
ings are in ood accord. On the 4th, however, which 

lower, hut the twilight illumination also iminished much 
more rapidly with increased distance of the sun below 
the horizon. 

With the discontinuance of solar radiation work a t  
Mount Weather n t  the end of September, 1914, the 
Sharp-hlillar photometer was sent to Salt Lake City, 
Utah, where duyli ht illumination measurements are 

comparatively free from smoke. 

were somewhat below t i e  1 

was a hazy 8 q, not only was the dayli h t  illumination if 

bein made under t % e smoke cloud, covering the center 
of t % e city, and also a t  a point in the suburbs that is 

SUMMARY. 

Photometric measurements made at Mount Weather, 
Va., show that with a clear sky the total midday illu- 
mination on a horizontal surface varied from 10,000 foot- 
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candles in June to 3,600 foot-candles in January. It is 
leas than the direct solar iUumination on a normal sur- 
face from September to February, inclusive, but exceeds 
the latter from Ma to August, mclusive, for a period of 

The illumination on a horizontal surface from a coni- 
pletely overcast sky may be half aa great as the total 
illumination with a clear sky, and is frequently one-third 
as great. On the other hand, during severe thunder- 
storms a t  noon in midsummer, the illumination may be 
reduced to less than one per cent of the illunimation 
with a dear sky. 

The ratio of sky-li ht  illumination to total illumina- 

varies from one-third to one-tenth. In  midwinter it 
varies from one-half to onefifth. 

When the sky is clear the twilight illumination on a 
horizontal surface falls to 1 foot-candle about half an 
hour after sunset, or when the sun is about 6’ below the 
horizon. 

from four to eight K ours in the middle of the day. 

tion on a horizonta f surface at noon in midsummer 
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HEAT FROM THE STARS.’ 

In  the MONT~Y WEATHER REVIEW for June, 1914 
(p. 347), were presented some figures expressing the 
amount of heating a t  the earth’s surface which may 
properly be attributed to the radiation received from the 
planeta of the solar system. Equally interesting is the 
similar question concerning the stars, those innumerable 
suns lying far beyond our own rime source of heat and 

thls problem, and first by constructing an exceedingly 
delicate radiometer. His instrument is essentially a bis- 
muth-platinum, or a bismuth-bismuth plus tin alloy ther- 
mocou de exposed in a high vacuum. He has measured 

jects, and finds “that red stars emit from two to three 
times as much total radiation as blue stars of the same 
photometric magnitude.” 

Measurements were made on the transmission of the radiations from 
stars and planets throu h an abso tion cell of water. By this means 
i t  was ahown that, of $e total d a t i o n  emitted, the blue stars have 
about two times as much radiation as the yellow stars, and about three 
times as much radiation as the red stars, in the spectral region to which 
tlie eyeissensitive. * * * 

Measurements were made to determine the amount of stellar radia- 
tion falling upon l square centimeter of the earth’s &e. It was 
found that the uantity is so mall that it would require the radiations 
from Polaris fa%ng u on 1 square centimeter to be absorbed and con- 
served continuously g r  a period of one million yearn in order to raise 
the temperature of 1 gram of water lo C. If the total radiation from all 
the stars fallin upon 1 quare centimeter were thus collected and con- 
mrved it waul% require from 100 to 200 years + raiee the tem erature 
of 1 gram ef water 1’ C. In marked contrast wlth this value, $e solar 
rays can produce the eame effect in about one minute. 

energy. Among others Dr. W. k . Coblentz has attacked 

the ra b iation from 105 stars, among other celestial ob- 

1 Coblentz, W. W. A comparison of stellar rsdiometers and radiometrb mwure- 
m a t s  on 110 stars. Abatmd in Jour. Wash on BC. sci Washington, Jan. 19, 1915 
6: 33-31. Detailed paper will appear b t4e i&$et&t of #;U. 6, Bureau of Standards: 

A T Y R  REVIEW. 653 

OF LIGHT IN THE TER- 
RESTRIAL ATMOSPHERE IN THE REGION OR’ TBg 
ULTRA-VIOLET.’ 

By WILHELM S C H Y I ~ .  

Kron’s report deals with photographic-photometric 
observations, b means of a quartz spectro raph, on the 

Observatory at f’otsdam, Germany, during the years 
1911 to 1913. The estraordinary range [Abstufungs- 
moglichkeit] permitted by the conditions of the experi- 
ments enabled the region of accurate measurements to 
include both the estraordinaiy differences in intensity in 
the different spectral regions (between wave-lengths 430,up 
and 310pp) and the total solar intensity as related to its 
altitude above the horizon (measurements being possible 
down close to it). There is nothing new in the methods 
of computation which are based upon the Bouguer Formula 
and Benipornd’s values for the air masses. 

In  general it appears that the coefficient of transmis- 
sion p is subject to variations from day to day, while the 
observations for the same day show good agreement 
among themselves with de artures due to increased ab- 

pected if masses of vapor occur. The mean values ob- 
tained by Kron are in part essentially lower than those 
secured in 1909 and 1910 by C. G. Abbota on Mount 
Whitney; as the following comparison shows. The third 
column of values have been reduced to Potsdam baro- 
metric conditions by multiplying. 
values for the coefficient of atmospheric transmbsbn, p, by Kmn (Pots- 

dam) and Abbot (reduecd to Potsdam). 

brightness (He z i keit) of the sun a t  the &3trophysical 

sorption for the lowest so Y ar altitudes as would be ex- 

Since only the last of the Abbot values seems to have 
been increased by the action of diffused light in his in- 
strument, it is at least evident that values determined 
for a high-level station can by no means be directly re- 
duced to low-lying stations. 

Rayleigh is the authority for the assumption that it is 
particularly the absorption in the region of the shortest 
wave-lengths (escept certain bands, e. g. those due to 
ozone, below 0.3251.0, which is produced by scattering 
from air molecules so that its amount is inversely pro- 
portional to the fourth power of the wave-len th, 1. If 
one computes from %on’s observations the a % sorption- 
coefficients C=log nat p, then they may be readily rep- 
resented by a fomula of the form 

(r C=-+p P 
where n=0.01335 and p=0.066. The small value of /3 
a t  once shows the formula closely in agreement with the 
above law, while this agreement is yet further improved 

1 A panslation of a revlew in Met. Ztschr., Braunschweig, Novemlm, 1914,81: 655-8.- 
c. A. jr. 
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